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ANALYSIS OF INVERTERS AND DC/DC CONVERTERS 
R . D . M I D D L E B R O O K , Session Chairman 
A l t h o u g h t h i s i s the f i f t h conference in 
the s e r i e s , i t i s o n l y the t h i r d t h a t has 
i n c l u d e d a s e s s i o n on A n a l y s i s Techn iques . The 
s e s s i o n was i n t r o d u c e d i n t o the program in the 
b e l i e f t h a t t h i s area deserved g r e a t e r a t t e n ­
t i o n and would p r o v i d e a c o r n e r s t o n e t o which 
a p p l i c a t i o n o r i e n t e d s e s s i o n s c o u l d be r e f e r r e d . 
I n i t s two p r e v i o u s y e a r s , the A n a l y s i s s e s s i o n 
has been wel l r e c e i v e d , and t h i s y e a r f o u r out 
of the s i x papers p resen t developments o r 
e x t e n s i o n s o f work repor ted i n the p r e v i o u s 
y e a r s . 
The f i r s t p a p e r , by Lee and W i l s o n , shows 
how s e v e r a l LC tuned i n v e r t e r s can be c o n s i d e r e d 
as examples o f a s i n g l e c l a s s r e d u c i b l e to an 
e q u i v a l e n t c i r c u i t c o n t a i n i n g three s e r i e s 
e l e m e n t s , and employs a p h a s e - p l a n e technique 
to i n v e s t i g a t e i t s p r o p e r t i e s . The second 
p a p e r , by W i l s o n , L e e , B u r n s , and Owen, draws 
an a n a l o g y between t h i s c l a s s and another c l a s s 
of s a t u r a b l e r e a c t o r i n v e r t e r s p r e v i o u s l y d i s ­
c u s s e d by the same research g r o u p , and shows 
how the c l a s s i f i c a t i o n procedure s u g g e s t s i d e n ­
t i f i c a t i o n o f f o u r a d d i t i o n a l i n v e r t e r c l a s s e s . 
The paper by Lukens p r e s e n t s an a l t e r n a t i v e 
approach to the d e r i v a t i o n o f the low- f requency 
averaged model o f the three b a s i c s w i t c h i n g 
conver te r c o n f i g u r a t i o n s i n t r o d u c e d by Wester 
a t the 1972 P E S C , and g i v e s exper imenta l c o n f i r ­
mat ion o f the r e s u l t i n g d e s c r i b i n g - f u n c t i o n p r e ­
d i c t i o n o f the b u c k - b o o s t c o n v e r t e r i n the 
presence o f an input f i l t e r . 
F i n a l l y , the paper by Schwarz i s concerned 
wi th the t r a n s m i s s i o n o f l i n e d i s t u r b a n c e s t o 
the ou tpu t o f a feedback s w i t c h i n g c o n v e r t e r , 
and w i th the e f f e c t o f the loop g a i n magnitude 
upon the s w i t c h i n g r i p p l e t h a t appears i n the 
o u t p u t . I t i s shown t h a t a p a r t i c u l a r r e l a t i o n 
between the loop g a i n and the r a t i o o f the 
s w i t c h i n g f requency to the f i l t e r c u t o f f f r e ­
quency s h o u l d be a v o i d e d , o therw ise the presence 
o f the feedback loop a c t u a l l y i n c r e a s e s , r a t h e r 
than d e c r e a s e s , the output s w i t c h i n g f requency 
r i p p l e . 
The second paper , by Wes te r , d e s c r i b e s the 
loop g a i n a n a l y s i s and d e s i g n s h a p i n g f o r a 
p a r t i c u l a r d c - t o - d c c o n v e r t e r . The c i r c u i t 
c o n f i g u r a t i o n employs a t w o - l o o p feedback 
t o p o l o g y i n t r o d u c e d by S c h w a r z , the p r i n c i p l e 
of which was repor ted on by L a l l i and S c h o e n f e l d 
a t the 1972 P E S C , and a l s o a tapped i n d u c t o r 
b o o s t c i r c u i t d e s c r i b e d by Wester a t the 1973 
PESC and ana lyzed by a low- f requency averaged 
model i n t r o d u c e d a t the 1972 P E S C . 
The paper by C a p e ! , F e r r a n t e , and Pra joux 
i s a l s o an e x t e n s i o n of work p r e v i o u s l y repor ted 
a t the 1973 P E S C . A z - t r a n s f o r m a n a l y s i s 
techn ique i s used to examine the s t a b i l i t y 
l i m i t s o f a t w o - l o o p feedback buck c o n v e r t e r , 
and i t i s shown t h a t the d i s c o n t i n u o u s conduc­
t i o n mode of the f i l t e r i n d u c t o r permi ts h i g h e r 
loop g a i n to be employed than does the more 
f a m i l i a r c o n t i n u o u s conduc t ion mode. 
The f i f t h p a p e r , by Walk and Rootenberg , 
employs c o n t r o l theory concepts whereby the 
s t a b i l i t y o f s w i t c h i n g - m o d e r e g u l a t o r s can be 
examined f o r m a l l y by means o f a m o d i f i e d N y q u i s t 
p l o t . T h i s approach l e a d s t o s u f f i c i e n t but 
perhaps not n e c e s s a r y c o n d i t i o n s f o r s t a b i l i t y , 
i n c o n t r a s t to the more f a m i l i a r low- f requency 
approx imat ion methods which l ead u s u a l l y to 
n e c e s s a r y but not s u f f i c i e n t c o n d i t i o n s f o r 
s t a b i l i t y . 
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